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made between on-hook 

and off-hook states of the handset (15) of the telephone, 
enabling automatic 

logging of calls and automatic registering of telephone 
numbers in a directory. 

Data indicating the occurrence of data communication on the 
data network (4) is 

transmitted, enabling voice communication on the network 
(4) , which would 

interfere with the data communication, to be inhibited. 
Data indicative of the 

charging state of a battery (132) associated with the 
system, and/or the 

presence of unread electronic mail, is transmitted enabling 
these factors to be 

checked without the need for powering-up of the information 
processor (20) or 

runnning of special software. The latter data may be used 
to activate LEDs 

(51-53) . The information processor (20) may include a 
combined display/touch 

screen data entry device (111), <IMAGE> 
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i An improved telephone system (1) is control- 
led by an information processor (20) adapted to 
receive and transmit signals indicating various 
operating states of an associated telephone unft 
(10). Hook information is transmitted such that 
a distinction can be made between on-hook and 
off-hook states of the handset (15) of the tele- 
phone, enabling automatic logging of calls and 
automatic registering of telephone numbers in 
a directory. Data indicating the occurrence of 
data communication on the data network (4) is 
Leu omitted, enabling voice communication on 
the network (4), which would interfere with the 
data communication, to be inhibited. Data indi- 
cative of the charging state of a battery (132) 
associated wfth the system, and/or the presence 
of unread electronic maD, is transmitted enabl- 
ing these factors to be checked without the 
need for powering-up of the information pro- 
cessor (20) or runnning of special software. The 
latter data may be used to activate I FDs (51-53). 
The information processor (20) may include a 
combined display/touch screen data entry de- 
vice (111). 
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BACKGROUND OF THE INVENTION 

This invention relates to a telephone system and 
a telecommunication system for controlling and real- 
izing a new function of the telephone system. More 
particularly, it relates to a telephone system and to an 
information processing system (telecommunication 
system) having a telephone directory formulating 
function and a data communication function. 

There has recently developed an information 
processor, such as a terminal for communication of 
personal information controlling a telephone set, a so- 
called electronic memorandum or a small-sized com- 
puter. 

It is possible with such processor to manage ad- 
dresses or telephone numbers or to perform data 
communication over a telephone network, such as 
so-called electronic mail. However, since the tele- 
phone set and the processor are not interconnected 
so as to provide bi-directional communication, a num- 
ber of inconveniences have been raised. 

For example, in the telephone number manage- 
ment function in such processor, a telephone number 
is stored or registered as a telephone directory and, 
when the user makes a telephone call, the processor 
opens a page in which the telephone number cf the 
called party is entered and reference is had tc the tel- 
ephone number shown therein to initiate a dialing op- 
eration. 

There is also known on information processor in 
which, when the user designates one of registered tel- 
ephone numbers, such telephone number is transfer- 
red to the telephone set to initiate the dialling opera- 
tion. 

With the above-described conventional informa- 
tion processor, if the user makes a telephone call to 
a party whose telephone number is not recorded in 
the telephone directory and subsequently intends to 
have the telephone number of the called party regis- 
tered in the telephone directory, it is necessary to re- 
enter the telephone number in the information proc- 
essor, which means a redundant operation. 

In addition, the conventional information proces- 
sor lacks the function of maintaining a log (record) of, 
for example, telephone numbers of the parties to 
whom the user made calls in the past, or the tele- 
phone call time. 

On the other hand, in the information processor 
designed for data communication, the conventional 
practice has been to connect a modem in the tele- 
phone network to which is connected the telephone 
set, and to make the data communication over the 
modem. 

Meanwhile, if the user inadvertently makes a tel- 
ephone call, with the telephone being off-hook, during 
the time data communication is performed, the tele- 
phone call represents a noise with respect to the data 
communication, so that the data communication re- 



sults in a failure. That is, it is not possible with the con- 
ventional information processor that to inform the 
user intending to make a telephone call of the fact that 
data communication is being made on the same tele- 

5 phone network, such that ft occurs frequently that the 
user inadvertently makes a telephone call despite the 
fact that data communication is being made on the 
same telephone network. 

In addition, whether there is any data received by 

10 the data communication, that is whether an electronic 
mail has been received or whether there is any elec- 
tronic mail which is not as yet read, can be ascer- 
tained only by running the electronic mail software 
and checking the display on the display screen. That 

15 is, it has not been possible with the conventional in- 
formation processor to check for the possible pres- 
ence of the unread electronic mail if the processor is 
in the so-called power save mode or the sleep mode 
for reducing power consumption. 

20 . On the other hand, with a battery-driven irrforrna- 
tion processor, it is necessary for the user to run a 
software for detecting the charged state of the bat- 
tery and to check the information concerning the 
charged state displayed on the display screen. Thus 

25 ft is necessary with the conventional information 
processor to turn on the power source and subse- 
quently to run the software despite the fact that 
charging is made with the power source switch turned 
off. 

30 . • 

BRIEF SUMMARY OF THE INVENTION 

It is an object of the present invention to provide 
a telephone system controlled by an information proo- 
35 essor capable of receiving and transmitting signals 
indicating various operating states of the telephone 
unit 

It is another object of the present invention to pro- 
vide a novel telephone system in which the telephone 

40 system transmits the hook information for making dis- 
tinction between the on-hook state and the off-hook 
state of the handset and the dial information indicat- 
ing the telephone numbers, and in which the informa- 
tion processor formulates a telephone directory 

45 based upon the dial information and collects the mes- 
sage start time and the message end time as ob- 
tained by a timepiece. 

It is another object of the present invention to pro- 
vide a novel telephone system in which data commu- 

so nication may be prosecuted as normal even if the user 
inadvertently makes a telephone call in the course of 
the data communication and in which the charged 
state or the possible presence of the electronic mails 
may be ascertained in the power down state of the in- 

55 formation processor. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring to the drawings, the telephone system 
according to the present invention will be explained in s 
detail. First of all, a first embodiment of the present 
invention which performs the telephone number man- 
agement function will be explained with reference to 
Figs.1 to 7. 

Referring first to Fig.1, a telephone unit 10 em- 10 
bodying the present invention includes a handset 15 
and a key pad 11 for the user to perform dialling, such 
that when the user makes a dialling using the key pad 
1 1 and a communication passage is established, it be- 
comes possible for the user to have the communica- is 
tion with the called party with the aid of the handset 
15. At this time, the hook information for discrimina- 
tion between the on-hook state and the off-hook state 
of the handset 1 5 and the dialling information indicat- 
ing the telephone number may be transmitted to the 20 
information processor 20 via a serial cable 30 inter- 
connecting the key pad and the information processor 
20. The information processor 20 formulates the tel- 
ephone directory based upon the dialling information 
as received and maintains a log of the message infer- 25 
mation by collecting the message start time and the 
message- end time based upon the hook information. 

Specifically, the telephone unit 10 includes the 
ftbeve-mentioned key pad 11 having e.g. 12 key 
switches, a telephone circa it 1 2 for converting the ma- 30 
trix information from the key pad 11 into the dialling 
information in order to effect dialling and to output the 
dialling information or the like, a one-chip nrucroconrv- 
p uter MPU 1 3 for transmitting the dialling information 
or the like from the telephone circuit 12 to the infer- 35 
mation processor 20, and a bus controller 14 for con- 
trolling data flow on the serial cable 30 (serial bus), 
as shown for example in Fig.2. 

The telephone circuft 12 includes a keypad inter- 
facing circuit (keypad l/F) 12a for converting the ma- aq 
trix information from the keypad 1 1 into the dialling in- 
formation, a hook switch interfacing circuit (hook S/W 
l/F circuit) 12b for detecting the hook state of the 
handset 15 foroutputting the hook information, and a 
dialler circuit 12c for making dialling based upon the as 
dialling information from the keypad l/F circuit 12a 
and for outputting the hook information and the dial- 
ling information to the MPU 1 3, as also shown in Fig.2. 

When the user lifts the handset (off-hook state), 
the hook S/W l/F circuit 12b detects such state and 50 
routes the hook information making distinction be- 
tween the on-hook state and the off-hook state to the 
diaOer circuit 12c. 

When next the user actuates the keypad 11, the 
keypad l/F circuit 12a converts the matrix information 55 
from the keypad 11 into the dialling information which 
is supplied to the dialler circuit 12c. The dialler circuit 
transmits dialling signals such as dial pulse signals or 



so-called MF signals to the telephone network based 
upon the dialling information. The dialler circuit 12c 
also routes the hook information supplied from the 
hook S/W l/F circuit 12b and the dtaOing information 
supplied from the keypad l/F circuit 12a to the MPU 
1 3 over e.g. two serial transmission lines, not shown. 

The MPU 1 3 includes a read-only memory (ROM) 
13a for storing control programs and so forth, a MCU 
13b for executing the control programs stored in the 
ROM 13a, a random access memory (RAM) 13c for 
storing data for executing the control programs, a uni- 
versal port 1 3d for receiving the hook information and 
the dialling information from the dialler circuit 12c, a 
serial-parallel interfacing circuit SPI 13e for transmit- 
ting the hook information and the dialling information, 
and a timer 13f for time setting. 

The MCU 1 3b executes the control program stor- 
ed in the ROM 13a in order to control various compo- 
nents of the telephone unit Besides, the MCU 13b 
transmits the hook information and the dialling infor- 
mation supplied via the universal port 13d to the in- 
formation processor 20 via the SPI circuit 1 3e having 
the function of serial half duplex synchronous com- 
munication. 

Specifically, at a step ST1 of a flow chart of Fig.3, 
the MCU 13b detects whether or not the handset is 
uplifted (off-hook state). If the result is YES, the MCU 
13b transfers to a step ST2 and, if otherwise, the 
MCU 13b transfers to a step ST3. That is, if the user 
lifts the handset 1 5 in order to make a telephone call, 
the corresponding one of the bits at the universal port 
13d goes high, as an example, which is detected by 
the MCU 13b. 

At the step ST2, the MCU 1 3b sets a pre-set few 
number of bits at the universal port 13d to pre-set val- 
ues and subsequently writes data indicating the off- 
hook state in a data register of the SPI circuit 1 3e. The 
MPU 1 3b then reverts to the step ST1 . That is, the SPI 
circuit 13e and the bus controller 14 are interconnect- 
ed by a bi-directional data line and a clock line, not 
shown. By setting the pre-set values at the pre-set 
small number of bits in the universal port 13d, the bus 
controller 14 is in the state of outputting data over the 
serial bus, so that data representing the off-hook 
state is enabled to be outputted from the data register 
of the SPI circuit 13e to the information processor 20. 

At the step ST3, the MCU 13b detects whether 
the handset 15 is brought to the on-hook state. If the 
result is YES, the MCU 13b proceeds to a step ST4 
and, if otherwise, the MCU 13b proceeds to a step 
ST5. That is, if, after the end of the telephone call, the 
user sets the handset 15, corresponding ones of the 
bits at the universal port 13d go to the low level, which 
is detected by the MCU 13b. 

At the step ST4, the MCU 1 3b sets pre-set values 
in a preset small number of bits at the universal port 
13d, as at the step ST2. The MCU 13b then writes 
data indicating the on-hook state in the data register 
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of the SPI circuft 1 3e before reverting to the step ST1 . 
As a result, data representing the on-hook state, as 
written in the data register of the SPI circuit 13e, is 
transmitted to the information processor 20. 

AtthestepST5,theMCU 13b detects whether di- 
alling has been made, ff the result is YES, the MCU 
proceeds to a step ST6 and, if otherwise, the MCU re- 
verts to the step ST1. That is, if the user makes a di- 
alling, using the keypad 11, after having lifted the 
handset the MCU 13b detects the dialling informa- 
tion supplied via the universal port 13d, and transmits 
the dialling information to the information processor 
20, as in the case of transmitting the hook information 
as described above. 

The information processor 20 may for example be 
a smafl-sized computer or an electronic memoran- 
dum and, as shown for example in Fig.4, comprises 
a ROM 21 , having a variety of application programs 
stored therein, and a CPU 22 for executing the appli- 
cation programs stored in the ROM 21. In add Eon, 
the information processor 20 comprises a SPI circuit 
24 for receiving the hook information and the dialling 
information from the telephone unit 10, real-time 
clocks (RTC) for deriving the time, a display, for ex- 
ample, a liquid crystal panel (LCD) 26, for displaying 
the results of execution of the application programs, 
an LCD controller 27 for controlling the LCD 26, a tab- 
let 28 for the user to enter letters or the like, and a tab- 
let controller 29 for controlling the tablet 26. 

The ROM 21 has stored therein a variety of ap- 
plication programs, such as kana-kanji conversion 
programs for word processing, dictionary tables 
therefor or handwritten letter recognition programs. 
Besides, the ROM 21 has stored therein an address 
management program for formulating a telephone di- 
rectory based upon the hook information and the di- 
alling information as received from the telephone unit 
and maintaining a message log. 

The CPU 22 executes the application programs 
stored in the ROM 21 and routes the results of exe- 
cution (data) to the LCD controller 27. The LCD 
makes a display of the results of execution. The tablet 
28 is of a transparent piezoelectric type and is mount- 
ed on the front side of the LCD 26. When the user 
thrusts the tablet 28, using a pen, not shown, for ex- 
ample, the tablet controller 29 detects the coordin- 
ates of the thrust point, and routes the resulting coor- 
dinate information to the CPU 22. With the aid of the 
handwritten letter recognition program, the CPU 22 
recognizes entered commands or entered letters, 
based upon the coordinate information, and causes 
the handwritten letters to be stored in the RAM 23 or 
causes the entered document or file to be displayed 
on the LCD 26. The CPU 22 also formulates the tele- 
phone directory, based upon the dialling information 
received from the telephone unit 1 0, or maintains the 
message log based on the hook information. 

Specifically, when the SPI circuit 24 receives the 



hook information and the dialling information from the 
telephone unit 10 over the serial bus, it causes an in- 
terrupt to the CPU 22. On reception of the interrupt, 
the CPU 22 executes the interrupt processing in ac- 
5 cordance with the flow chart shown for example in 
Fkj.5. 

That is, at the step ST1, the CPU 22 determines 
whether or not the hook information is data indicating 
the off-hook information, rf the result is YES, the CPU 
10 22 proceeds to the step ST2 and, if otherwise, the 
CPU proceeds to the step ST3. 

At the step ST2, the CPU 22 registers the off- 
hook event, that is it causes data indicating the off- 
hook state to be stored in a pre-set address in the 
15 RAM 23 before the program comes to an end. 

That is, at the step ST3, the CPU 22 determines 
whether or not the hook information is data indicating 
the on-hook information. If the result is YES, the CPU 
22 proceeds to the step ST4 and, if otherwise, the 
20 CPU proceeds to the step ST5. 

At the step ST4, the CPU 22 causes the on-hook 
event to be registered, before the program comes to 
an end. 

At the step ST5, the CPU 22 determines whether 
25 or not the dialling information has been received. If 
the result is YES, the CPU causes a dialling number 
event to be registered before the program comes to a 
close. o 

The CPU 22 then executes the address manage- 
30 merit program cf formulating a telephone directory 
stored in the ROM 21 in order to formulate the tele- 
phone directory based upon each event registered as 
described above, that is it causes telephone numbers 
to be stored or registered in the RAM 23. In addition, 
35 the CPU 22 collects the message log comprised of 
telephone numbers, message start time and the mes- 
sage end time, and causes them to be stored in the 
RAM 23. 

Specifically, referring to the flow chart of Fig.6, 

40 the CPU 22 monitors an event at a step ST1 . If such 
event is found to have been registered, the CPU pro- 
ceeds to a step STZ 

At the step ST2, an address card, which is an ar- 
bitrary page of the telephone directory having record- 

45 ed therein the personal information including the 
name, address or the telephone number, is d splayed 
on the LCD 26, as shown for example in Fig.7. The 
CPU 2 determines, based upon the coordinate infor- 
mation from the tablet controller 29, whether or not 

50 the user is thrusting his or her pen. If the result of de- 
cision is YES, the CPU proceeds to a step ST3 and, 
if otherwise, the CPU proceeds to a step ST4. 

Using the coordinate information from the tablet 
controller 29, the CPU 22 causes, at the step STB, a 

55 letter entry cursor to be displayed at the leading end 
of a display region of the LCD 26 at which the user 
puts his or her pen, before the CPU reverts to the step 
ST1. For example, if the user puts his or her pen in a 
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name region 26a of the display screen of the LCD 26 
displaying the name, the CPU 22 causes the letter en- 
try cursor to be displayed at the leading end of the 
name region 26a, as shown in Fig.7. 

At the step ST4, the CPU decides, based upon 
the coordinate information from the tablet controller 
29, whether or not a letter has been entered. If the re- 
sult of decision is YES, the CPU 22 transfers to the 
step ST5 and, if otherwise, the CPU transfers to a 
step ST6. 

At a step ST5, the CPU 22 executes the handwrit- 
ten letter recognition program, and recognizes the en- 
tered letter, while displaying the recognized letter at 
the position at which the letter entry cursor is dis- 
played. The CPU then reverts to the step ST1. That 
is, the name entered by the user is displayed. 

At a step STB, the CPU 22 determines whether or 
not the event at the step ST1 is the off-hook event If 
the result of decision is YES, the CPU proceeds to a 
step ST7 and, if otherwise, the CPU proceeds to a 
stepSTtO. 

At the step ST7, the CPU 22 reads the current 
time from the RTC 25 as the message start time, and 
causes the current time thus read to be temporarily 
stored in the RAM 23. The CPU then proceeds to a 
step STB. 

At the step STB, the CPU 22 derides whether or 
not the telephone number is indicated in a telephone 
number region 26c of the currently displayed address 
card, that is whether or not the telephone number has 
already been registered. If the result of decision is 
YES, the CPU reverts to the step ST1 and, if other- 
wise, the CPU proceeds to a step ST9. 

At the step ST9, the CPU 22 displays the letter 
entry cursor at the leading end of the telephone num- 
ber region 26c, before reverting to the step ST1. 

At the step ST10, the CPU 22 decides whether or 
not the event at the step ST1 is the on-hook event If 
the result of decision is YES, the CPU proceeds to a 
step ST11 and, if otherwise, the CPU proceeds to a 
stepSTU. 

At the step ST11, the CPU 22 reads the current 
time from the RTC 25 as the message end time and 
causes the thus read current time to be temporarily 
stored in the RAM 23. The CPU then proceeds to a 
stepST12. 

At the step ST12, the CPU 22 decides whether or 
not the telephone number already registered at a step 
ST15 as later explained is equal to the telephone 
number displayed in a telephone number region 26c 
at a step ST17 as later explained. If the result of de- 
cision is YES, the CPU proceeds to a step ST13 and, 
if otherwise, the CPU reverts to the step ST1. 

At the step ST13, the CPU 22 causes the mes- 
sage start time and the message end time, as stored 
in the RAM 23, to be stored in the RAM 22 as the mes- 
sage log for the telephone number displayed in the 
telephone number region 26c. The CPU also causes 



them to be displayed in a telephone log region 26d. 

At the step ST14, the CPU 22 gives a decision as 
to whether or not the event at the step ST1 is the dial 
number event If the result of decision is YES, the 

5 CPU proceeds to a step ST15 and, if otherwise, the 
CPU proceeds to a step ST18. 

At the step ST1 5, the CPU 22 causes the dialling 
information to be stored or registered as the tele- 
phone number in the RAM 23 before proceeding to a 

10 stepST16. 

At the step ST1 6, the CPU 22 gives a decision as 
to whether or not the letter entry cursor is located in 
the telephone number region 26a If the result of de- 
cision is YES, the CPU proceeds to the step ST17 

15 and, if otherwise, the CPU reverts to the step ST1. 

At the step ST17, the CPU 22 causes the tele- 
phone number to be displayed in the telephone num- 
ber region 26c, before reverting to the step ST1. 
If the user enters the information, such as the tet- 

20 ter information, in a birthday region 26e or a memo re- 
gion 26f, as the occasion may demand, and folds the 
address card (page), the CPU 22 causes data on the 
address card to be stored at the step ST18 in the RAM 
23, before the program comes to a close. 

25 In th is manner, with the present information proc- 

essor 20, each time the user makes a telephone call, 
the dialling information sent from the telephone unit 
1 0 is received and an unregistered telephone number 
may be registered. Thus, contrary to the conventional 

30 practice, it is unnecessary for the user to enter the tel- 
ephone number in the information processor after 
making the telephone call. On the other hand, mes- 
sage logs can be maintained based upon the hook in- 
formation transmitted from the telephone unit 10. 

35 In addition, the information processor 20 is de- 
signed so that, if the user designates a certain tele- 
phone number registered in the telephone directory, 
the designated telephone number may be transmitted 
to the telephone unit 10 which then dials the tele- 

40 phone number in order to make a telephone call. Not 
only can the user make a telephone call in this man- 
ner, but also a f ile, such as a document, stored in the 
RAM 23, may be transmitted to the information proc- 
essor of the called party. 

45 A second embodiment of the telephone system 
which performs the data communication will now be 
explained by referring to Figs. 8 to 16. 

An information communication terminal 1, em- 
bodying the present invention, is made up of an infor- 

so mation processor 20, such as an electronic memoran- 
dum, a portable computer or a small-sized computer, 
and a telephone unit 10, as shown in Fig.8. The tele- 
phone unit 10 is designed so that, when the user up- 
lifts a handset 15 to produce an off-hook state, and 

55 dials with the aid of a dial button 11, in order to estab- 
lish a message channel, the user is at a position to ex- 
change messages with the called party using the 
handset 15. 
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On the other hand, the information processor 20 
executes various application programs and displays 
the results of the execution on a display screen com- 
prised of a liquid crystal display (LCD) 111, while per- 
forming data communication, such as exchange of 
electronic mails, over a telephone network 4 to which 
the telephone unit 1 0 is connected and which includes 
a so-called tip and ring. 

The information processor 20 also outputs the in- 
formation indicating the state of the information proc- 
essor 20 for display on the LCD 111, that is it outputs 
the information indicating that data communication is 
proceeding, the information showing the possible 
presence of a newly received electronic mail or an un- 
read electronic mail, or the information indicating the 
charged state of the storage battery to the telephone 
unit 10 over a serial cable 30. Trie irrformation proc- 
essor 20 also makes the displays based upon the 
above information, that is it turns light emftting diodes 
(LEDs) 51, 52 and 53 on and off. During the time data 
communication is going on with the information proc- 
essor 20, the telephone unit 10 is disconnected from 
the telephone network 4, based upon the information 
indicating that data communication is going on with 
the information processor 20. 

Specifically, the information processor 20 in- 
cludes, as shown for example in Fig. 9, a read-only 
memory (ROM) 112 having stored therein an operat- 
ing program (OS) and a variety of application pro- 
grams, a central processing unit (CPU) 113 for exe- 
cuting the programs stored in the ROM 112 and a ran- 
dom access memory (RAM) 114 for storing data. In 
addition, the information processor 20 includes a vid- 
eo RAM 11 5 for storing picture data for display on the 
LCD 111, a real time dock (RTC) 116 for managing 
the timing, a tablet for entering the information by the 
user (touch-screen) 117, a tablet controller 118 for 
controBing the touch-screen 117 and an LCD control- 
ler 119 for controlling the LCD 111. The information 
processor 20 also includes a key swftch 120 for the 
user to enter the irrformation, an SPI 121 for data 
transmission and reception with the telephone unit 1 0 
over the serial cable 30, an IR interface IR 122 for 
having data commurtication with an exterior device by 
infrared rays, a MODEM unit 123 for having data com- 
munication over the telephone network 4, and an SCI 
1 24 for interfacing with the CPU 113. The information 
processor 20 additionally includes a microphone 125 
for entering the speech, a speaker 126 for outputting 
the speech and a converter 127 made up of an ana- 
log/digital converter for converting the speech signal 
from the microphone 125 into speech data and a dig- 
ital/analog converter for converting the speech data 
into speech signals. Finally, the information proces- 
sor 20 includes a function extension unit 129 connect- 
ed to an IC card 128 or the like for transmission and 
reception of pro gr a m s or data, a system controller 
1 30 for controlling the key switch 120, SPI 121, IR 122 



and the MODEM unit 123, and a power source circuit 
133 for supplying the power from an AC adapter 131 
or a rechargeable battery 132 to the power consum- 
ing units or components. 

5 The CPU 113 executes a variety of application 

programs previously stored in the ROM 112, such as, 
for example, a kana-kanji conversion program for 
word processors, an associated dictionary table, a 
handwritten letter recognition program, an associat- 

10 ed dictionary table, or a program for remote control- 
ling a television receiver or the like, while causing 
data required to be held even with the power source 
being turned off, such as data for documents, sched- 
ules or addresses, or learned remote control data by 

15 the user, to be stored in the RAM 114. 

Thus the LCD controller 119 routes picture data 
as read from the video RAM 115 to the LCD 111 under 
control by the CPU113. The LCD 111 has a horizontal 
array of 512 electrodes and a vertical array of 342 

20 electrodes, associated with 512x342 pixels providing 
a pre-set resolution, and a driving circuit, not shown, 
for applying a pre-set voltage across these electro- 
des. The driving circuit sequentially applies a pre-set 
voltage across the vertical array of 342 electrodes, 

25 while sequentially applying a pre-set voltage across 

.■■v. the horizontal array of 512^eiectrodes, based upon 

"4 picture data supplied to the LCD via the LCD control- 
1 ler 119. As a result, the pixels of the LCD 111 are scan- 
ned and a corresponding picture is displayed on the 

30 LCD 111 . The LCD 111 also includes a phosphor plate 
for background light for radiating the light from the 
back surface of the liquid crystal display plate and an 
inverter circuit for converting the voltage supplied 
from the power source circuit 133 and supplying the 

35 converted voltage to the phosphor plate. 

The touch-screen 117 comprises a transparent 
tablet member arranged on the front side of the LCD 
111 . The touch-screen 117 is designed so that a pic- 
ture transmitted through the tablet and displayed on 

40 the LCD 111 may be viewed and the position irrforma- 
tion on the screen of the LCD 111 may be entered us- 
ing a dedicated pen, not shown. 

Specifically, the tablet of the touch-screen 117 
has a horizontal array of 512 electrodes and a vertical 

45 array of 342 electrodes, corresponding to the pre-set 
resolution of the LCD 111, and a dock generator, not 
shown, for applying a pre-set voltage across these 
electrodes. The clock generator sequentially applies 
a pre-set voltage across the 342 vertical electrodes 

50 and 512 horizontal electrodes, under control by the 
tablet controller 118, for scanning the tablet The pen 
has a switch at its distal end, such that, when the pen 
is approached to the tablet, a pre-set capacitance is 
formed between the tablet and the pen. When the pen 

55 is thrust against the tablet, the switch on the distal end 
of the pen is turned on. The tablet controller 118 de- 
tects the charges generated between the tablet and 
the pen when the switch is turned on for detecting the 
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position thrust by the pen. The position coordinate in- 
formation thus produced is routed to the CPU 113. 
The CPU permanently monitors a position where the 
pen is thrust against the tablet to turn on the switch 
(pen-down position) and a position where the pen is 
detached from the tablet to turn off the switch (pen- 
up position) for accepting the input by the pen-down 
and establishing the input by the pen-down. 

Thus the coordinate information for the tetter or 
the symbol as entered by the user is supplied to the 
CPU 113, which then executes the letter recognition 
program. The letter entered by the user is recognized 
and the kana-kanji conversion program is executed 
so that the document or the like entered by the user 
is stored in the RAM 114. The touch-screen 117 is also 
designed so that one of plural selection information 
data displayed on the display screen may be selected 
by the user directly touching the touch-screen 117 
with the finger's end or the like. 

The CPU 113 also executes the remote control 
program and reads out remote control data stored in 
the RAM 114, which is supplied to the system control- 
ler 130. The remote controller transmits the remote 
control data as transmission data to, for example, the 
television receiver, via the IR interface 122, for remote 
controlling the television receiver. 

The CPU 113 also performs control operations 
for supplying speech data to the converter 127 or 
fetching the speech data from the converter 127 in or- 
der to output the speech from the speaker 126 and in 
order to fetch speech data of the speech collected by 
the microphone 125. 

The CPU 113 includes, in addition to the above- 
mentioned application programs, a software program 
stored in the RAM 112 for initializing the telephone 
unit 10, an electronic mail software program for per- 
forming data communication over the telephone net- 
work 4 connected to the telephone unit 10, for exam- 
ple, transmitting and receiving electronic mails, an 
electronic mail display software for reading the re- 
ceived electronic mail via the RAM 114 for displaying 
the read-out mail, a software program for scrutinizing 
the charged state of the battery 132 and a software 
program for ringing a special ringer sound when a tel- 
ephone call is made from outside. The CPU 113 also 
outputs a command for lighting or extinguishing the 
mail LED 51, data LED 52 and the charge LED 53 of 
the telephone unit 1 0 to the telephone unit 1 0 over the 
serial cable 30, in order to display the state of the in- 
formation processor 20 on the LCD 111, that is the in- 
formation indicating the possible presence of newly 
received electronic mails or unread electronic mails, 
the information indicating that the data communica- 
tion is going on, or the information indicating the 
charged state of the battery 132. The above com- 
mands are referred to hereinafter as the mail LED 
lighting command, data LED lighting command, 
charge LED green lighting command and the charge 



LED 53 red lighting command. The SP1 121 has the 
function of serial semi-duplex synchronous communi- 
cation and outputs the commands supplied from the 
system controller 130 to the telephone unit 10 over a 
5 serial bus in the serial cable 30 comprised of the clock 
and data lines. The CPU 113 also outputs a discon- 
nect command of disconnecting the telephone unit 1 0 
from the telephone network 4 during data communi- 
cation and a ringer-off command of inhibiting the ring- 
to ing of the ringer sound in the telephone unit 1 0 at the 
telephone unit 10. 

The telephone unit 1 0 embodying the present in- 
vention is now explained. Referring to Rg.10, the tel- 
ephone unit 1 0 includes the dial button 142, made up 
is of twelve key switches, a telephone block 143 for di- 
alling the dialling information after conversion thereof 
from the matrix information from the dial button 142 
and a MCU block 144 formed by a one-chip micro- 
computer for controlling the telephone block 143 
20 based upon the various commands from the informa- 
tion processor 20. The telephone unit 10 also includes 
a bus controller 145 for controlling data flow on the 
serial bus, a hook switch 146 for detecting the off- 
hook state of the handset 15, a bell 147 for ringing the 
25 ringer sound and the above-mentioned mail LED 51 , 
• . data LED 52 and the charge LED 53. 

The telephone block 143 includes a dialler IC 
143a for outputting tone signals and dial pulse signals . 
based upon the matrix information from the dial but- 
30 ton 142, a ringer IC 143b for ringing the bell 147 and 
a telephone network connection circuit 143c having 
the function of disconnecting the telephone block 143 
from the telephone network 4, as also shown in 
Fig.10. 

35 The MCU block 144 includes a ROM 144a having 
the control pio giam or the like pre-stored therein, an 
MCU 144b for executing the program stored in the 
ROM 144a, a RAM 144c for storing data used during 
execution of the control program, a universal port 

40 144d for controlling the bus controller 145, the mail 
LED 51 , data LED 52 and the charge LED 53, an SPI 
144e for receiving various commands transmitted 
from the information processor 20 and a timer 144f for 
timing setting, as also shown in Rg.10. 

45 When the user uplifts the handset 15, the MCU 

144b detects the off-hook state of the hook switch 
146 via the universal port 144d and controls the tele- 
phone network connection circuit 143c so that the tel- 
ephone unit 1 0 is connected to the telephone network 

so 4, that is so that the dialler IC 143a and the ringer IC 
143b are connected to the telephone network 4. 

When the user then presses the dial button 143, 
the dialler 143a converts the matrix information from 
the dial button 142 to dialling signals, such as dial 

55 pulse signals, which are transmitted to the telephone 
network 4 via the telephone network connecting cir- 
cuit 143c. When the message channel is established, 
the user is in a position of having a talk with the called 
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party using the handset 15. 

In addition to performing the above-mentioned 
functions of the conventional telephone unit, the tel- 
ephone unit 10 lights and extinguishes the LEDs 51 
to 53, and controls the ringer IC 143b and the tele- 
phone network connecting circuit 143c, under com- 
mands supplied from the information processor 20. 

Specif ically, the MCU 144b controls the bus con- 
troller 145 via the universal port 144d for controlling 
the data flow on the serial bus. The SPI 144e has the 
function of serial semi-duplex synchronous communi- 
cation and receives various commands supplied from 
the information processor 20 while supplying the re- 
ceived commands to the MCU 144b. 

The MCU 144b lights the mail LED 51 and the 
data LED 52 on reception of the mail LED lighting 
command and the data LED lighting command via the 
universal port 144d, respectively. On the other hand, 
on reception of the charge LED green lighting com- 
mand or the charge LED red lighting command, the 
MCU 144b lights the charge LED 53 in green or red. 
That is, the charge LED 53 has a green LED and a red 
LED. The MCU 144b also controls the telephone net- 
work connecting circuit 143c for disconnecting the di- 
aller IC 143a and the ringer IC 143b from the tele- 
phone network 4 on reception of the disconnect com- 
mand, while controlling the ringer 143b for inhibiting 
the ringing of the ringer 143b on reception of the ring- 
er off command. The MCU 144b periodically causes 
an interrupt in the operation sequence of the informa- 
tion processor 20 by the timer 144f via the SPI 144e 
in order to make a request for transmission of various 
commands from the information processor 20. 

Trie operations of the information processor 20 
and the telephone unit 10 on execution of the soft- 
ware for initializing the telephone network 10 and the 
electronic mail software will now be explained in de- 
tail. 

First, the operation of the information processor 
20 on execution of the software for initializing the tel- 
ephone unit 10 is explained. 

This software is executed on turning on of the 
power source switch, on connecting the information 
processor 20 to the telephone unit 10 and on detec- 
tion of the connection of the telephone unit 10. with 
the power source turned on. The CPU 113 then is- 
sues a variety of commands to the telephone unit 10. 

Referring to Fig. 1 1 , the CPU 1 1 3 detects at a step 
ST1 whether or not the battery 1 32 is enclosed. If the 
result is YES, the CPU transfers to a step ST2 and, if 
otherwise, the CPU transfers to a step ST5. 

At the step ST2, the CPU 113 reads the voltage 
of the battery 132 and scrutinizes the charged state 
of the battery based upon the read voltage value. If 
the battery is fully charged, the CPU proceeds to a 
step ST3 and otherwise to a step ST4. That is, the 
power source circuit 133 converts the voltage sup- 
plied from the AC adapter 131 or the battery 132 to 



voltages required by the information processor 20, for 
example, +36 V, +5 V, +13.3 V or +3 V, while causing 
the battery 132 to be charged and detecting the vol- 
tage of the battery 1 32. The CPU 113 also scrutinizes 

5 the charged state of the battery 1 32 based upon the 
voltage detected by the power source circuit 133. 

At the step ST3, the CPU 113 transmits the 
charge LED green lighting command, indicating the 
fully charged state of the battery 132, to the tele- 

10 phone unit 10. the CPU then transfers to the step 
ST5. 

At the step ST4, the CPU 113 transmits the 
charge LED red lighting command, indicating the 
state other than the fully charged state of the battery 
15 1 32, to the telephone unit 1 0, before proceeding to the 
step ST5. 

At the step ST5, the CPU 113 scrutinizes the pos- 
sible presence of an un-read electronic mail. If there 
is one, the CPU proceeds to a step ST6 and otherwise 

20 to a step ST7. 

At the step STB, the CPU 113 transmits the mail 
i fh lighting command to the telephone network 10, 
before proceeding to the step ST7. 

At the step ST7, the CPU 113 checks whether or 

25 not the user has set the mode of ringing a special ring- 
er using the key switch 120 or the like. If such mode 
is set, the CPU proceeds to a step ST8 and, if other- 
wise, the program comes to an end. 

At the step STB, the CPU 11 3 transmits the ring- 

30 er-off command to the telephone unit 10 and causes 
the program to be terminated. 

The operation of the information processor 10 on 
execution of the electronic mail software is now ex- 
plained. The CPU 113 executes the electronic mail 

35 software and, if an electronic mail is to be sent, data 
stored in the RAM 114, herein the telegram letters or 
a file, is read out and transmitted to the SC1 124. The 
SC1 124 has the function of, for example, synchron- 
ous serial transmission, and transmits data read out 

40 from the RAM 114 to the MODEM unit 123 as serial 
data, while outputting a command of controlling the 
MODEM unit 123. The MODEM unit 123 modulates 
the serial data in a pre-set manner and outputs the re- 
sulting modulated data over the telephone network 4. 

45 On reception of the electronic mail, the CPU 113 
causes data as demodulated by the MODEM unit 123 
to be stored in the RAM 114 via the SCI 124, while 
causing the telegram letters of the electronic mail to 
be displayed on the LCD 111. 

so Meanwhile, some measures must be taken lest 
the data communication should fail due to the user in- 
advertently making a telephone call while the trans- 
mission and reception of the electronic mail is pro- 
ceeding as described above. To this end, the informa- 

55 tion processor 20 transmits the information indicating 
that the transmission or reception of the electronic 
mail is going on via the SP1 121 or the serial cable 30 
to the telephone unit 10 in accordance with the flow 
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chart shown in Rg.12. This program is executed when 
the user has selected to send an electronic mail to the 
receiving party, or when the system software checks 
as to whether or not there is any mail addressed to the 
user, either automatically or on the user's selection. 

At a step ST1, the CPU 113 transmits a data LED 
lighting command, indicating that the data communi- 
cation is going on, to the telephone unit 10. The CPU 
then transfers to a step ST2. 

At the step ST2 f the CPU 113 transmits to the tel- 
ephone network 10a disconnect command of discon- 
necting the telephone unit 10 from the telephone net- 
work 4. The CPU then transfers to a step ST3. 

At the step ST3, the CPU 113 controls the MO- 
DEM unit 123 to the off-hook state, before proceeding 
to a step ST4. 

At the step ST4, the CPU 113 dials the telephone 
number of the base station of the electronic mail, be- 
fore proceeding to a step ST5. 

At the step ST5, the CPU 1 1 3 detects whether or 
not the network with the base station has been estab- 
lished. If the result is YES, the CPU proceeds to a step 
ST6 and otherwise to a step ST9. 

At the step ST6, the CPU 113 transmits or re- 
ceives the electronic mail, before proceeding to a step 
ST7. 

At the* step ST7, the CPU 113 decides whether or 
not an electronic mail has been received. If the result 
is YES, the CPU proceeds to a step ST8 and other- 
wise to a step ST9. 

At the step ST8, the CPU 113 transmits a mail 
LED lighting command to the telephone unit 10, be- 
fore proceeding to a step STB. 

At the step ST9, the CPU 1 3 controls the MODEM 
unit 123 to the on- hook state, before proceeding to a 
stepSTIO. 

At the step ST10, the CPU 113 transmits to the 
telephone unit 10 a data LED extinguishing command 
of terminating data communication and turning off the 
data LED 52. The CPU then transfers to a step ST11 . 

At the step ST11, the CPU 113 transmits to the 
telephone unit 10 a connecting command of connect- 
ing the telephone unit 10 to the telephone network 4. 
The CPU then terminates the operation of transmit- 
ting or receiving the electronic mail. 

When the user becomes aware of the fact that an 
electronic mail has been received, and proceeds to 
an operation of reading the electronic mail, the CPU 
113 starts running the mail display software of read- 
ing out and displaying an un-read electronic mail 
shown in Fig. 13. 

At a step ST1 in Fig.13, the CPU 113 causes the 
file of the electronic mail to be read from the RAM 114 
and displayed on the LCD 111. When the user has 
read the mail and makes a corresponding operation, 
the CPU proceeds to a step ST2. 

At the step ST2, the CPU 113 checks the possible 
presence of an un-read electronic mail. If there is no 



un-read mail, the CPU proceeds to a step STB and, 
if there is one, the CPU causes the program to be ter- 
minated. 

At the step ST3, the CPU 1 1 3 transmits to the tef- 

5 ephone unit 3 a mail LED extinguishing command, in- 
dicating that there is no un-read mail. The CPU then 
causes the program to be terminated. 

The operation of the information processor 20 on 
execution of the software of checking into the 

10 charged state of the battery 1 32 is now explained. In 
the power down state, that is with the so-called sleep 
mode, the CPU 113 transmits to the telephone unit 1 0 
the charged state of the battery 132 based upon the 
voltage as detected by the power source circuit 133, 

15 in synchronism with timer interrupt periodically gen- 
erated by the RTC 116, as indicated by the flow chart 
shown in Fig. 14. 

At a step ST1 in Fig. 14, the CPU 113 detects 
whether or not the battery 132 is enclosed. If the re- 

20 suit is YES, the CPU proceeds to a step ST2 and, if 
otherwise, the program is terminated. 

At the step ST2, the CPU 113 reads the voltage 
of the battery 1 32 from the power source circuit 1 33, 
and gives a decision as to whether or not the battery 

25 is fully charged. If the result is YES, the CPU pro- 
ceeds to a step ST3 and, if otherwise; the program is 
terminated. 

At the step ST3, the CPU transmits to the tele- 
phone unit 3 a charge LED green lighting command 

30 indicating the fully charged state of the battery. The 
program is then terminated. Thus the charged state of 
the battery 132 may be ascertained without the nec- 
essity for the user to turn on the power source switch 
of the information processor 20 each time. 

35 The operation of the information processor 20 on 
execution of the software designed for producing a 
special ringer sound on reception of a telephone call 
is now explained. This software program is executed 
when the user has set whether or not the special ring- 

40 er sound should be produced by the information proc- 
essor 20. 

At a step ST1 in Fig. 1 5, the CPU 113 determines 
whether or not the user has set so that the ringer 
sound should be produced by the information proces- 
45 sor 20. If the result of decision is YES, the CPU pro- 
ceeds to a step ST2 and otherwise to a step ST3. 

At the step ST2, the CPU 113 transmits a ringer- 
off command indicating that no ringer sound is to be 
produced at the telephone unit 10. The program is 
50 then terminated. If at this time a ringer sound is de- 
tected by, for example, the MODEM unit 1 23, the CPU 
113 causes a special ringer sound to be produced 
from the speaker 126. 

At the step ST3, the CPU 113 transmits to the tel- 
55 ephone unit 10a a ringer-on command of producing 
the ringer sound by the telephone unit 10, before ter- 
minating the program. 

The formats of the various commands transmit- 



9 



17 



EP0633 683A2 



18 



ted from the information processor 20 to the tele- 
phone unit 10 are briefly explained. The command is 
made up of, for example, two bytes, with the upper 
byte or kind or type byte indicating the kind or type of 
the device to be controlled and the lower byte or con- 
tents byte indicating the control contents. 

For example, if the kind byte is a code represent- 
ing 'M\ the command is a mail command. If also the 
contents byte is '1' or '0', the command indicates that 
the mail LED 51 should be lighted or extinguished, re- 
spectively. 

If the kind byte is a code representing 'D\ the 
command is a data LED command. If also the con- 
tents byte is T or '0', the command indicates that the 
data i 52 should be lighted or extinguished, re- 
spectively. 

If the kind byte is a code representing 'C, the 
command is a charge LED command. If also the con- 
tents byte is 'Y/Z or *0\ the command indicates that 
the charge LED 53 should be lighted in green or in red 
or the charge LED should be extinguished, respec- 
tively. 

If the kind byte is a code representing *L', the 
command is a connecting command to the telephone 
network 4 of the telephone unit 1 0. If also the contents 
byte is T or *0', the command indicates that the tele- 
phone unit 3 should be connected to or disconnected 
from the telephone network 4, respectively. 

If the kind byte is a code representing 'R\ the 
command is a ringer command. If also the contents 
byte is T or '0', the command indicates that the ring- 
er sound should be produced or should not be pro- 
duced, respectively. 

Referring to the flow chart of Rg.16, the opera- 
tion of the telephone unit 10 associated with the 
above-described operation of the information proces- 
sor 20 is now explained. 

The MCU 144b of the telephone unit 10 perpetu- 
ally monitors data received by the SPI 144e. Atastep 
ST1, the MCU 144b determines whether or not the 
mail LED lighting command has been received. If the 
result is YES, the MCU proceeds to a step ST2 and 
otherwise to a step ST3. 

At the step ST2, the MCU 144b lights the mail 
i fh 51 before reverting to the step ST1. Thus it is 
possible for the user to ascertain the presence of an 
un-read electronic mail by the display on the tele- 
phone unit 10 by simply connecting the information 
processor 20 to the telephone unit 1 0 without turning 
on the information processor 20 or starting the elec- 
tronic mail software. 

At the step ST3, the MCU 144b determines 
whether or not the mail LED extinguishing command 
has been received. If the result is YES, the MCU pro- 
ceeds to a step ST4 and otherwise to a step ST5. 

At the step ST4, the MCU 144b causes the mail 
LED 51 to be extinguished before reverting to the step 
ST1. As a result, it becomes possible for the user to 



ascertain the absence of an un-read electronic mail 
by the display on the telephone unit 10 by simply con- 
necting the information processor 20 to the telephone 
unit 10 without turning on the information processor 

5 20 or starting the electronic mail software. 

At the step ST5, the MCU 144b determines 
whether or not the data LED lighting command has 
been received. If the result is YES, the MCU proceeds 
to a step ST6 and otherwise to a step ST7, 

10 At the step ST6, the MCU 144b lights the data 
1 fh 52 before reverting to the step ST1. Thus it be- 
comes possible for the user to ascertain that the data 
communication is going on based upon the display on 
the telephone unit 10. 

15 At the step ST7, the MCU 144b determines 
whether or not the data LED extinguishing command 
has been received. If the result is YES, the MCU pro- 
ceeds to a step STB and otherwise to a step ST9. 
At the step STB, the MVU 144b extinguishes the 

20 data LED 52, before reverting to the step ST1 . Thus 
it becomes possible for the user to ascertain that the 
data communication is not going on based upon the 
display on the telephone unit 10. 

At the step ST9, the MCU 144b determines 

25 whether or not the charge LED green lighting com- 
i mand has been received. If the result is YES, the 
MCU proceeds to a step ST1 0 and otherwise to a step 
ST11. 

At the step ST10, the MCU 144b causes the 
30 charge LED 53 to be lighted in green, before reverting 
to the step ST1. As a result, it becomes possible for 
the user to ascertain the fully charged state of the bat- 
tery 132 of the information processor 20, based on 
the display on the telephone unit 10, by an interrupt 
35 by the RTC 116 of the sequence of operations execut- 
ed in the information processor 20 without turning on 
the power source switch of the information processor 
20. 

At the step ST11, the MCU 144b determines 

40 whether or not the charge LED red lighting command 
has been received. If the result is YES, the MCU pro- 
ceeds to a step ST12 and otherwise to a step ST13. 

At the step ST12, the MCU 144b causes the 
charge LED 53 to be lighted in red, before reverting 

45 to the step ST1. As a result, it becomes possible for 
the user to ascertain the state other than the fully 
charged state of the battery 132 of the information 
processor 20 based on the display on the telephone 
unit 10 without turning on the power source switch of 

50 the information processor 20. 

At the step ST13, the MCU 144b determines 
whether or not the charge LED red extinguishing com- 
mand has been received. If the result is YES, the 
MCU proceeds to a step ST14 and otherwise to a step 

55 ST15. 

At the step ST14, the MCU 114b extinguishes the 
charge LED 53 before reverting to the step ST1. 
At the step ST15. the MCU 144b determines 
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whether or not a connection command has been re- 
ceived. If the result is YES, the MCU proceeds to a 
step ST16 and otherwise to a step ST17. 

At the step ST16, the MCU 144b causes the tel- 
ephone unit 1 0 to be connected to the telephone net- 5 
work 4 before reverting to the step ST1. 

At the step ST17, the MCU 144b determines 
whether or not the disconnect command has been re- 
ceived. If the result is YES, the MCU proceeds to a 
step ST1 8 and otherwise to a step ST1 9. 10 

At the step ST1 8, the MCU 144b disconnects the 
telephone unit 10 from the telephone network 4, be- 
fore reverting to the step STL As a result, data com- 
munication may be prosecuted normally even if the 
user inadvertently makes a telephone call in the 15 
course of the data communication: 

At the step ST19, the MCU 144b determines 
whether or not the ringer-on command has been re- 
ceived. If the result is YES, the MCU proceeds to a 
step ST20 and otherwise to a step ST21. 20 

At the step ST20, the MCU 1 44b controls the ring- 
er IC 143b so that the bell 147 is activated on detec- 
tion of the ringer signal by the ringer 143b. The MCU 
then reverts to the step ST1. 

At the step ST21, the MCU 144b determines 25 
whether or not the ringer-off command has been re- 
ceived. If the result is YES, the MCU proceeds to a 
step ST22 and otherwise to a step ST23. 

At the step ST22, the MCU 1 44b controls the ring- 
er 143b so that the beO 147 is not activated. As a re- 30 
suit it becomes possible for the user to set so that the 
ringer sound is not produced in the telephone unit 10 
if the user has set the information processor 20 so 
that the ringer sound is produced therein, with the 
consequence that It becomes possible to prevent both 35 
ringer sounds from being produced to produce an ex- 
tremely noisy ringer sound. 

With the above-described embodiment, the infor- 
mation processor 20 is connected to the telephone 
unit 10 via the serial cable 30. The serial cable 30 may 40 
however be eliminated by providing a so-called plug- 
in structure in which a telephone unft 60 is provided 
with connection connectors 61, 62 and a setting por- 
tion 63 for setting an information processor 70 and 
the irfforrnation processor 70 is provided with connec- 45 
tors, not shown, facing the connectors 61 ,62, respec- 
tively, as shown for example in Rg. 17. 

The telephone unit 10 may also be unified to the 
information processor 20. This enables the cable or 
the connectors to be eliminated for further simplifying 50 
the structure. Besides, the dialling operation may be 
performed on the touch-screen for facilitating the op- 
eration. 



Claims 

1 . A telephone system comprising: 



a telephone unit (10) having at least a 
handset (15) and key-pad (11) and connected to 
an external telephone line (4), said telephone unit 
(10) generating dialling signals and hook signals 
responsive to operation of said key-pad (11) and 
said hand-set (15), respectively; 

an information processing unit (20) for 
processing data to be transmitted through said 
external telephone line (4) or data from said tel- 
ephone unit (10); and 

means (30/61 ,62) for connecting said tel- 
ephone unit (10) to said information processing 
unit (20) for bi-directionally transmitting data 
therebetween. 

2. The telephone system as claimed in claim 1, 
wherein said information processing unit (20) has 
means (21-24) for preparing a telephone number 
card including at least name information (26a) 
and telephone number information (26c). 

3. The telephone system as claimed in claim 2, 
wherein said information processing unit (20) has 
means (21-24) for receiving said dialling signals 
and said hook signals from said telephone unit 

. (10) as data and registering said data in said tel- 
. ephone number card. 

4. The telephone system as claimed in daim 2, 
wherein said information processing unit (20) has 
a timer function (25) and means (21-24) for re- 
ceiving the hook signal from said telephone unit 
(10) and maintaining a log of the timing informa- 
tion derived from the timer function. 

5. The telephone system as claimed in claim 1, 
wherein said information processing unit (20) has 
means (112-114,117,118) for preparing a mes- 
sage based upon input character information, 
means (111,11 9) for displaying the message and 
means (123,124) for transmitting the displayed 
message over said external telephone line (4). 

6. The telephone system as claimed in claim 5, 
wherein said information processing unit (20) has 
means (113) for producing a first specific signal 
transmitted to said telephone unit (10) through 
said connecting means (30/61,62), said first spe- 
cific signal indicating a f rst state of the informa- 
tion processing unit (20) in which said message 
is being transmitted through said external tele- 
phone line (4). 

7. The telephone system as claimed in claim 6, 
wherein said telephone unit (10) includes means 
(144b) for receiving said first specific signal for 
informing an operator of the information process- 
ing unit (20) being in said first state. 
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8. The telephone system as claimed in claim 7, 
wherein said telephone unit (10) further includes 
means (144b) for disconnecting said externa! tel- 
ephone line (4) responsive to said first specific 
signal. 

9. The telephone system as claimed in claim 1, 
wherein said information processing unft (20) has 
means (123,124) for receiving a message trans- 
mitted thereto over said external telephone line 
(4) and means (114) for storing the message 
therein. 

10. The telephone system as claimed in claim 9, 
wherein said information processing unit (20) 
also has means (113) for producing a second spe- 
cific signal which is transmitted to said telephone 
unit (1 0) through said connecting means 
(30/61 ,62), said second specific signal indicating 
a second state of the information processing unit 
(20) in which said message is stored in said stor- 
age means (114). 

11. The telephone system as claimed in claim 10, 
wherein said telephone unit (10) has means 
(144b) for receiving said second specific signal 
for informing an operator of the information proc- 
essing unit (20) being in said second state. 

12. A method for telecornmunication, comprising: 

sending hook information for initiating an 
operation of telecorranunication; 

sending dialling information for use in 
thrusting numeric keys (11); 

processing said hook information and said 
dialling information for generating directory infor- 
mation; 

displaying at least said directory informa- 
tion at a preset portion of a display (26); and 

storing said directory information in a 
memory (23) if the same directory information is 
not pre-stored therein. 

13. The method for telecommunication as claimed in 
claim 12, wherein said processing step compris- 
es: 

generating log information for each tele- 
phone call responsive to said hook information 
and said dialling information, said log information 
including at least the telephone call start time. 

14. A method for telecommunication wherein a tele- 
phone call and telecommunication message 
transmission are performed on a single tele- 
phone line (4), comprising: 

producing a telecomunication message on 
a display screen (111); 

storing said telecommunication message 



in a memory (114); 

sending said stored telecommunication 
message on said single telephone line (4) to a 
pre-set location identified by a dialling irrforma- 
5 tion; and 

displaying a state in which said telecom- 
munication message is being sent on said single 
telephone line (4). 

10 15. The method for telecommunication as claimed in 
claim 14, further comprising: 

receiving a telecommunication message 
on said single telephone line (4); 

storing the received telecommunication 
15 message in said memory (114); and 

displaying another state in which the re- 
ceived telecommunication message is being stor- 
ed in said memory (114). 

20 16. An apparatus for transmitting a telephone call 
and a telecommunication message over a single 
telephone line (4), comprising: 

means (113,117-9) for producing said tel- 
ecommunication message on a display screen 

25 (111); 

means (114) for storing said telecommuni- 
cation message and sending the stored telecom- 
munication message responsive to a dialling in- 
formation over said single transmission line (4); 
30 means (1 23) for receiving said tetecornmu- 

nication message over said single telephone line 
(4); 

means (114) for storing the received tele- 
communication message and displaying the 
35 message on said display screen (111); and 

means (51,52) for displaying a state in 
which said telecommunication message is being 
transmitted over said single telephone line (4) or 
a state in which said telecommunication message 
40 is stored in said storage means (114). 
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